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Abstract 
The B4 - Brisbane Backyard Bird Box is a situated, 
social, and gamified web based application with a 
dedicated recording box aimed to support wider 
community engagement in environmental conservation. 
The B4 prototype will enable urban dwellers to record 
audio of their environment to learn and identify the bird 
calls they heard in their backyard. We foresee the B4 
project will help to develop connections between people 
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 and the environment and, as well as with other people 
- both within families and the greater community. 
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Introduction 
Biodiversity loss is a great concern among 
environmental and conservation scientists (Miller, 
2005). One contributing factor is the disconnect of 
people from nature, as nearly half the world's 
population now live in urban areas (Miller, 2005). 
Places where people live should provide opportunities 
for meaningful interaction with the natural world if 
there is to be broad public support for biodiversity 
conservation. This has the potential to engender 
support for protecting native species (Miller, 2005, 
McKinney, 2002), but also to enhance people's well-
being (Horwitz, Lindsay, & O'Connor, 2001). However, 
many initiatives to date appeal only to those who are 
already enthusiastic about environmental protection 
(Davies & Lynn, 2004). As such, the community at 
large remains relatively unengaged with these issues 
(Davies & Lynn, 2004). 
Fostering awareness of the local environment within 
families – both children and adults - is intrinsically an 
important measure. Learning about environmental 
sustainability from an early age generates greater 
awareness and respect for the local environment 
(Gough & Sharpley, 2005). Fostering this awareness in 
adults will not only inform (and possibly change) their 
personal attitudes towards the local environment, but 
also provide a positive role model for children. 
Birds are an interesting and important species to study 
when attempting to engage people in environmental 
conservation. Birds are beautiful, popular, ever present, 
easily accessible in urban environments, and are highly 
vocal. Birds are also a good barometer of a habitat's 
health (Farina, Lattanzi, Malavasi, Pieretti, & Piccioli, 
2011). When people learn about birds, they take 
actions to protect birds and preserve their habitats 
(Cooper, Dickinson, Phillips, & Bonney, 2007). This has 
positive flow-on effects that, in general, benefit other 
local wildlife. An environment that birds thrive in, also 
benefits humans (Miller, 2005). 
The challenge that we embrace is that most people 
know very little about the birds they see and hear in 
their local gardens or parks. Even if they identify them 
by sight, they may not be able to reconcile a given bird 
with the calls they hear each day.  
This project aims to connect people with their local 
birdlife, enabling them to identify and listen to their 
local birds more easily. Brisbane’s urban environment 
has an abundance of trees, gardens, creeks, parks and 
commons, which increase in number as one moves out 
from the city center. And yet, few residents are familiar 
with any birdlife beyond the most well-known species 
such as the crow and the kookaburra.  
This project aims to use interaction design and 
technology intervention to make it easier to learn about 
the birds around one’s home. It draws upon a strategy 
of situated and social learning (Lave & Wenger, 1991) 
by placing an augmented “bird box” in a shared social 
 
Figure 1: Overview of the 
different modules that make 
up B4 
Figure 2: The Recording 
Device (Raspberry Pi with a 
microphone) for B4  
 
Figure 3: Web App of B4 
Recording Module  
 
 space in the home, where birds are nearby and can be 
heard. Thus, we designed and prototyped the B4 - 
Brisbane Backyard Bird Box. B4 is a situated, social, 
and gamified web based application with a dedicated 
recording box. B4 (using a dedicated Raspberry Pi with 
a microphone) records bird calls and plays them back. 
It shows pictures and names of local birds as it plays 
their calls. It uses a variety of game and quiz 
approaches to help people match calls in environmental 
sound, to calls and pictures of known local birds. There 
is a small amount of intelligence in B4, but by and large 
the engagement strategy is through matching known 
sounds to those in environmental sound and building an 
understanding of which birds are around the home, 
discussing them with family or visitors. Intelligent 
recognition is difficult, and in contrast to pattern 
matching techniques, we focus instead on social and 
situated learning and engagement, bringing attention 
to bird calls in social settings at different times of day. 
The fact that there is so much variability from bird-to-
bird, season-to-season, and neighborhood-to-
neighborhood, means that each B4 user will hear a 
different bird population. B4 users can let other B4 users 
in other houses know if an interesting species is 
recorded. Connecting people through their bird boxes 
creates opportunity for sharing, comparing, and 
contrasting, leading to building a larger picture of how 
we are all connected in terms of our environments, and 
the ways we live. 
Why place a dedicated recording device on a person’s 
back deck, rather than using a readily available device 
such as a mobile phone or a tablet? Mobile devices are 
after all, ubiquitous, easily accessible and portable, 
seemingly the perfect tool to for individuals to record 
and learn about bird calls. Users are able to download a 
myriad of applications in an instant. However, unless a 
user is truly dedicated, a mobile app to learn bird calls 
is easily “shelved” and forgotten in midst of the many 
other apps installed on the phone. 
Another issue to consider is that birds are most active 
during dawn and dusk. The average urban dweller is 
unlikely to leave their mobile device overnight in their 
backyard to record bird calls, nor are they dedicated 
enough to get up early in the morning to record bird 
calls. 
Having a dedicated bird call recording device in a 
person’s backyard enables urban dwellers to 
continuously record bird calls, and removes these 
obstacles. The B4 box also takes advantage of the fact 
that a physical object in their backyard is likely to serve 
as a reminder to people to open the application, and 
listen to their overnight recordings, to further their 
learning. 
There have been various projects in Australia aiming to 
engage people in learning about birds in their 
backyards. For example, Birds in Backyards (a 
research, education and conservation program) runs 
the annual Aussie Backyard Bird Count, where 
volunteers (Bird Life Australia, 2015) record the 
number of birds in their backyard. This program has 
been a huge success, with over 1 million birds recorded 
in 2015. However, in these programs, volunteers only 
participate at certain time of a year, without learning 
much about the birds or their calls. Our project aims at 
social and situated learning in the home. 
 
Figure 4: Match-the-Pairs 
Game of B4 Learning Module 
 
 
Figure 5: Collection of Bird 
Cards of B4 Learning Module 
 
 
Figure 6: Web App of B4 
Admin Module 
 
 Overview of B4  
The B4 comprised of four major modules (Figure 1): the 
recording module, the learning module, the admin 
module and a database. 
The Recording Module consists of a recording device 
(a Raspberry Pi with a microphone, Figure 2), and a 
web based application (Figure 3). The recording device 
will reside in an urban dweller’s backyard, enabling 
continuous recording. The device will perform ongoing 
analysis, highlighting acoustic events that may be 
“interesting” to the listener. Users also have the ability 
to compare their recordings with identified bird calls 
stored in the B4’s database. The Learning Module 
(Figure 4) will provide an interactive learning 
environment to familiarize users with recognizing local 
birds by their appearance, name and call. The core of 
the Learning Module is a Match-the-Pairs game. For 
continued engagement, a collection mechanic of is 
implemented (Figure 5), with the player collecting new 
bird cards as they progress through the game. The 
Tutorial Module will provide a guided tour of the 
components of the game. The Admin Module (Figure 
6) will permit administrators of the B4 project to add, 
remove and edit the content to B4’s Database. This will 
enable the deployment of B4 with local bird calls. For 
example, the B4 app can be deployed in Melbourne with 
content about Melbourne birds. The B4 Database is the 
central repository for the backyard recording and 
information about the birds such as names, 
descriptions, images and calls. Demo of B4: 
https://youtu.be/q4iIgQ2IY_o   
Future Direction of B4 
We are hoping to deploy and study the use of B4 in 
multiple stages. Firstly, the B4 prototype will be 
deployed in the Brisbane region to understand how 
urban dwellers will utilize B4 in learning bird calls. Will 
the use of B4 increase awareness about the importance 
of environmental conservation among B4 users? How 
will family members interact with each other as they 
interact with B4 in their backyards? In the second 
stage, when a network of B4s are deployed in a 
Brisbane suburb, how will the local communities at 
scale engage with each other through the use of B4? 
Finally, what will happen when a larger network of B4s 
is deployed across various Australian cities? 
In the future, the B4 recording module will be extended 
to incorporate an online repository, enabling users to 
upload content of unknown bird calls for others to 
identify, and to build a database of rare bird calls. This 
database can be utilized by the Learning Module to 
improve users’ recognition skills, as the sound of a bird 
in a backyard may differ to the sound in a controlled 
environment. 
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